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ĪģƵŶǀ 
ƶƴǀƯŻƂǀě ƹ ƝŶƷ :ůřźūƪưƗŻřžěŻźƫŵřŶųŹƾ ƀŝǀŚƃŹŚƿřżƟřŜŞſƹŢſřƖƿƀĩřƝźƈƯƂǀƱĦřżƟřƿƱƺųŹŚƄƟƂ   ƪºųřŵŹŚºƄƟƹƶưŬưūƪųřŵŹŚƄƟ
ƪưƗŻřžěŵŹŵƹƮƄģƯƾ ŵƺƃřźŝŚƴŝ .ƿĭƺƬūƲǀźƽ ŝƹƲƀƯŵřźƟřŹŵľŚƇƺƈŴƯŻźƫŻřǀŞƬƣƱřŹŚưƾ ưƷřǀřŻřƝŶƷ .ŵŹřŵŢƿƘţƶƘƫŚƐƯƲǀǀŚƤƯƹƲƿºƄŴŝźŧřƶƀƾ 
ŤěǀŶƿřźŝŚưƳƹŹřŵƹƱƹŻŚŤƯřżĭŵƹƲƽ ěǀĮƄǀźƽ ůřźūƪưƗŻřžěŻźƫŻřƾ ŵƺŝ .  
ƹŵřƺƯƁƹŹ ŚƷ :řƿƶƘƫŚƐƯƲšŹƺƇƶŝ ŚƯŻōŹŚĩƾƿ ƫŚŝǀƴƾ ŹƺĩƺſƹŵƹŹźŝƽ æçå ŝǀŶƳŚĩŹŚưƿůřźūƪưƗŶƾ ŝŢŰţǀƃƺƸƾ ƯƺưƗƾ ƃŻƺƯōżĩźƯŹŵƾ ƳŚƯŹŵƾ ƭŚƯř
ưųǀƴƾ ŝŵŹřǀŝ .ŶƃƭŚŬƳřƪǀřźƃŶūřƹƱřŹŚưƿƎŹƺƏƶŝ ƟŵŚƈţƾ ŶƴŝħƺƬŝƽ ƵŶƃ ŚưƳƹŹřŵƵƹźĭƶſƶŝaƱƹŻŚŤƯřżĭŵb ŤěƹǀŶƿƲc ţºƀƤǀ   ƹŌŚºƤƫřƁƹŹ .ŶƳŶºƃƮ
ŝƒƠůǀƃƺƸƾ ŝƶưƷŹŵǀƱřŹŚưƿšŹřźůƶūŹŵ .ŵƺŝƱŚƀĪżĩźƯƽ ŰƯƹǀƐƾ ŝǀƱřŹŚưźƷê ƣŵǀƶƤƿĨ ŹŚŝ ĭƵŻřŶƳřǀźƽ ŚƤƫřŻřžě .Ŷƃƽ ŝǀƃƺƸƾŝƶŝǀƵƹźĭƱřŹŚưc 
ŤěǀŶƿƲŝƶŝǀƵƹźĭƱřŹŚưb ŝƶŝƹƱƹŻŚŤƯřżĭŵǀƵƹźĭƱřŹŚưa ƫŚſƩŚƯźƳǀŹżţƲƿƬĩ .ŶƃƢǀšŚƗǈƏřƶ     ŹŚºƯōŹřżºƟřƭźºƳŚºŝƽ SPSS ƹŢºƀţ ŚºƷƽ Chi-square ƹ
ANOVA ƫŚƳōŵŹƺƯǀ .ŶƴŤƟźĭŹřźƣżåê/å P-value < ƾƴƘƯ Źřŵ ƤƬţƾ ŵźĭƿŶ  
ƿƶŤƟŚ ŚƷ :ŝǀŝƵƹźĭƶſƲǀƲſźƔƳŻřƱřŹŚưžƴūƯǀĮƳŚǀƪưƗšŶƯƲŹƹƿŹƹŚĪƽ šƹŚƠţƾƴƘƯ Źřŵƽ    ƫŚºſƩŚºƯźƳƵƹźºĭŹŵŻźƫŻƹźŝ .ŢƃřŶƳŵƺūƹǀƲæî   ŵŹƺºƯ
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) ƱƹŻŚŤƯřżĭŵååæ/å =pŶŤěƹ (ƿ) Ʋåí/å =p(Ţƃřŵŵƺūƹ źŤưĩƱƹŻŚŤƯřżĭŵƵƹźĭƹƿƯƲǀŝŶƷŚƃƵƹźĭƹŻźƫƱřżǀźŤƄƿƯƲǀřŹŻźƫƱřż Ţƃřŵ  
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ƶƯŶƤƯ  
ŵŚƯƽ żĩźƯƽ ƱŶŝƿĪƾ ŻřƮƸƯ źţƲƿ ŚěƹƿźţŹřŶƿƲƜŤƯǀŚƷź Źŵ
ƟƒƠůǀżƿĥƺƫƺƽ ƱŚƀƳřƱŶŝƯƾ ŶƃŚŝ ŻřƱō ŹŵƩǈŤųřƶƳƺĭźƷ ƹ
ƷƶƬưūǀƯźţƺĜƾ ůǀůřźūƩŚưƗřƲƾ ţǈĪƄƯƶŝźŬƴƯƾ ŻźƫƱƺģ
ůřźūƪưƗŻřžěƾŵŚƤƘƳřšǇǈŤųřƽƳƩŵŚƘţŹŵƩǈŤųřǀƱĥƹźŤ
ƜţƹƱŶŝǀǀƹŹřŵšřźŧřšřźƾƿ ŶŝźŝƱƯƾ ŵƺƃ)æ(.  
ƷǀƯźţƺĜƾ ƠųǀƳ ƞǀřżƟř ŜūƺƯ šŚƘƫŚƐƯ Źŵ żƿ ƂźƐų è 
źŝřźŝƽ ůřźū ƩŚưƗř Żř žě Żźƫƾ ŞƬƣƾ Ţſř ƵŶƃ Ťů žěƾ 
ƷŻřśŚƴŤūřǀƯźţƺĜƾ ƠųǀƳƞǀŚŝżƿƤƬţƮƸƯŶƾ ) ŵŵźĭç(.  
ůřźūƪưƗ Żřžě Żźƫ ƾŻřŚƃƖƿ Ʋƿźţ ƪưƗ Żř ŶƘŝƉŹřƺƗ
ŝŹŵƶĩŢſřǀƲè/ëŶƇŹŵ ŚţëêŶƇŹŵ ŝŻřǀƱřŹŚư ŵƿƵŶƯƾ ŵƺƃ ƹ
ƛšŚĩźůƪƯŚƃǀŵřŹřźƽ ƿĨƿŻřƵƹźĭŶƴģŚƷŚƯƶĤǀ ŚƷ Ưƾ ŶƃŚŝ 
)èůřźūƪưƗŻřžěŻźƫ .(ƾ ŻƉŹřƺƗŜŞſƿŵŚƽ řżƟřŶƴƳŚƯƿƂ
ƀĩřƝźƈƯǀƱĦřżƟřƿƫƺţƂǀŵŶƽ ƀĩřǀƲŝźĩŶƱŚŝźƋƲŤƟŹǇŚŝ
ŤƳ Źŵ ƹƱƺų ŹŚƄƟ ƹŜƬƣǀŶƄţ ƶŬƿŝ ŶǀŹŚưƽ řƿưĪƀǀŜƬƣĨ
ƴĤưƷǀřżƟřƲƿųřŵŹŚƄƟƂƪƶưŬưū řƽřżƟřƿƪųřŵŹŚƄƟƂ  
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ÐÎÍ  
ưƄģƾřżƟřƿůřźūƪŰƯŵŹŵƂƾ ƳƹǀřżŤůřŹƭŶƗŽŚƀůƾ 
ŝ Źŵǀ ŹŚưƯƾ ŵƺƃ. ŝǀƃƺƸƾ ƯƺưƗ ƾ Żř ŚƯŵ ŵŶŬƯƂŴěŢƟŚŝ ŚƷƽ 
żĩźƯƽ  ƶŝŢƟŚŝ ŚƷƽ ŰƯǀƐƾ Ƹƀţ řŹǀ ƪƯƾ Ŷƴĩ ŝ źŧř źŝǀƃƺƸƾ 
ŲſŚě ŚƷƽ ƔƴţǀŚƯŵƮƽ żĩźƯƽ ƪŨƯƶƳŚŤſō ƽ ƣƹźƗƉŚŞƤƳřƾ ŹŚƸƯ
 ƵŶƃźŨĩř ƹ ŚƷƹŹřŵƽ ŝǀƃƺƸƾ ŵŚƄĭ ŦƗŚŝƽ ŰƯ ơƹźƗǀƐƾ 
Ưƾ ŶƳŵźĭ)é(.  
ŹƿŹƹŚĪƽ ŝ ŻřǀƃƺƸƾ ƯƺưƗƾ ç  ŹŵŵŹřŵ ƶƬůźƯƶƬůźƯ ƽ Ʃƹř
ŲſŚě ŚƷƽ ƔƴţǀƣŚŝ ŢƬƗ ƶŝ ŻƺƴƷ šŹřźů Ʈƾ ŝ źŧř ƱŶƳŚƯǀƃƺƸƾ
 ŹŚƸƯƵŶƃ ŶƳř ƫƹƾ  ŹŵƶƬůźƯ ƽ ŚƷƹŹřŵ ŢƔƬƛ ƂƷŚĩ Śŝ ƭƹŵƽ 
ŝǀƃƺƸƾ ƱŶŝ Źŵ  ŢƄĭźŝƫŚƘƟǀŢ ŚƷƽ ƔƴţǀŚƯŵ Ʈƽ żĩźƯƽ ƱŶŝ
řƿ ŵŚŬƯƾ ŵƺƃř Źŵ.ƿŻƱŶŝšŹřźů ƶūŹŵ źĭř ƶƬůźƯƲƿ źƳŚŤſōƶ ƽ 
ƔƴţǀźŰţŜūƺƯŶƃŚŝŚƯŵƮƿƪưƗŻřŶƘŝŻźƫĨƯƾ ŵŵźĭ.  
 ŻźƫƯƾ ŶƳřƺţ ŤƳǀƷ ƶŬǀƯźţƺĜƾ ůǀůřźū ƪưƗ Ʋƾ Ɣƴţ ƹǀƮ
ŚƯźĭżĩźƯŵŶŬƯƽ ƱŶŝƿƃŚƳŚƾ ƺƳŚŧŻźƫƹŜţŻřƿƱŶƃƩŚƘƟƶŝƶ
ŝŚƸŤƫřŲſŚěƾ ŻŚſŵřŻōƹƽ ŚſƿŚĩƺŤƿƲ ) ŶƃŚŝŚƷê(.  
řźŝƽ ƹŹřŵƁƹŹ ƹŵ Żźƫ ƂƷŚĩƾƿ ƛ ƹǀƹŹřŵźƾƿ ŵ ŵƺūƹ .ŵŹř
ƛƁƹŹǀƹŹřŵźƾƿ ĭƺƬū ƪƯŚƃǀźƽ Ʒ ŻřǀƯźţƺĜƾ ŚƷƺŤěĨưĩ ƶŝƽ 
ƀĩřơŚƄƴŤſřƹƵŶƴƴĩƭźĭǀƹŹřŵƁƹŹ .ŢſřśƺƏźƯƹƭźĭƱĦƾƿ 
ŚƯŵƶƳŚŤſōƂƷŚĩŚŝľŚţŶưƗƽ ŧŐţŻźƫǀź Ưƾ ŵŹřŸĭ )è(.  
ųźŝƾ ŚƷƹŹřŵ ŶƴƳŚƯ źĜƯƿŶƿƲ)ŤěǀŶƿƲ (Źŵ ƯŚưţƾ ŚƷŻƹŵ řźŝƽ 
ƪưƗŻřŶƘŝŻźƫƱŚƯŹŵźŧƺƯ ƶŤƀƳřŵ ƵŶƃ řŢſ )è( ƫƹƾ ƶŝƶūƺţŚŝ
ƋŹřƺƗ Żƹźŝ ƩŚưŤůřƾ Ƙƌţ ƪŨƯǀƀƠƴţ ƞƾ ƩŚŞƳŵ ƶŝ Żř ƵŵŚƠŤſř 
ŶŤěƿƲƿŚƷƹŹřŵƲŤƟŚƽ ŚūƿżĮƿřźŝƲƽ ěǀĮƄǀźƽ ŻřŶƘŝŻźƫƱŚƯŹŵƹ
ŢſřƵŵƺŝźƔƳŶƯƵŹřƺưƷƪưƗŚƷƹŹřŵƶƬưūŻřƱƹŻŚŤƯřżĭŵ.ƾƿ Ţſř
ƂƷŚĩ Śŝ ƶĩƝǈŤųř ŝǀŚƯŵ Ʋƽ żĩźƯƽ ŚƯŵ ƹ ƱŶŝƽ ƹ Ţſƺě
ŶƘţƿ ƪſŚěŲ ŚƷƽ řƿƴưƾ Ưƾ ŶƳřƺţ )  ŵƺƃ Żźƫ ƂƷŚĩ ŜūƺƯê( ƹ
Ưƾ ŶƳřƺţ řŹŵƿƯŻƲǀƹŹřŵƶƴƽ ŞſŚƴƯƾ ƤƬţƾ ŵƺƃ .  
řźſźŝŻƺƴƷŚƯřƿƹŹřŵƁƹŹƭřŶĩƶĩƕƺƋƺƯƲƾƿ řźŝƽ ŝǀƱřŹŚư
ůřźū Żřžěƾ  Ţſř źţ ŜſŚƴƯŦŰŝ ŚƷƾƿ Żř ƝŶƷ .ŵŹřŵ ŵƺūƹ
řƭŚŬƳřƿŚƤƯŭźƏƲƿƹŹřŵƹŵƶƀƽ ŤěƹƱƹŻŚŤƯřżĭŵǀŶƿƷŚĩŹŵƲƂ
řƿƶƋŹŚƗƲƯƾ ŶƃŚŝ. 
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 ƩźŤƴĩ Ƶƹźĭ Śŝ ŹƺĩƺſƹŵƯƾ ŶƃŚŝ  Śŝ ƶĩŢŞŧ Ŷĩ :
IRCT138903124093N1 Śě ŹŵƿƫŚŝ šǈųřŶƯ ŢŞŧ ƵŚĮǀƴƾ ƶŝ
ſŹ ŢŞŧǀŢſř ƵŶ. ŝǀƳřŹŚưƾ ƫŵ ƶŝ ƶĩǀůřźū ƪưƗ ƪƾ )ůřźūƾ 
ƯƺưƗ ƾŶěƺţŹřƽ ƹ ENTŵ (ŝ Źǀưų ƭŚƯř ƱŚŤſŹŚưǀƴƾ ŝŵŹřǀŚŝ ƪ
ŝǀƃƺƸƾ ƯƺưƗƾ źŤƀŝƽ Ŷƃƹ Ƶ ƘƴƯƾ ƶƘƫŚƐƯ ƶŝ ŵƹŹƹ źƔƳ Żř
ŶƴŤƃřŶƳ ŚƋŹƲŤƟźĭŚŝƿƶƘƫŚƐƯŵŹřƹƶƯŚƳŢƯƾ ŶƳŶƃŝ .  .ǀŻřƱřŹŚư
ƟŽǈĩźƔƳǀżƿĪƾ ƵƹźĭŹŵII ƹI ASA Î ŶƴŤƃřŵŹřźƣ ƹ ƷǀĢ ƭřŶĩ 
ŝŻřǀůřźūƪưƗŻřƪŞƣƱřŹŚưƾ ěǀƳŵƺŝƶŤƟźĮƳƹŹřŵƂŶ  
 ƘƯǀŚƷŹŚƽ ũƹźų ŻřŶƳŵƺŝšŹŚŞƗƶƘƫŚƐƯŻř :ƝźƈƯƺſƶƤŝŚſ
ŵřƺƯ  ƶŝ ǈŤŝřŝǀŹŚưƽ ŚƷƽ ŞƈƗƾ ƳǈƌƗ ºƾ ŵƿŢŝŚ ƶƤŝŚſ
ſŚƀůǀřƶŝŢƿŚƷƹŹřŵƲ ŚſŹŚƳŶƷřƺƃƾƿ ŞƬƣƾ ƶūŹŵè ƿ Śé Ŝţ
ŝ)ǀ ŻřƂí/èì ƶūŹŵ ŤƳŚſƾ ŵřźĭ ƳŚƷŵƾ( ƹ ƺŬţ ƶƤŝŚſƿŚƷƹŹřŵżƽ 
ƳƺĭŚŤƳōǀĭŢƀǀŚƠƫōƵŶƳź -ç.  
ƮŬů ƶƳƺưƳ ŽŚſřźŝ ŵƹŶůƂƷŚĩƹƶŝŚƄƯšŚƘƫŚƐƯèåŶƇŹŵ 
ƯǀƯŚŝƹƹŹřŵƹŵźƷƎſƺţŻźƫƱřżǀŚŝźŝřźŝŚƠƫōƱřżêŶƇŹŵ Ʊřƺţƹ
 Śŝ źŝřźŝ ƶƘƫŚƐƯíåŶƇŹŵ ŻƩƺƯźƟ Śŝ ƹƿ ŵƹŶů źéå źƷ Źŵ ƶƳƺưƳ
ƖưūźſƹƵƹźĭæçå ŶƃƶŞſŚŰƯƶƳƺưƳ   
  
2/
)(
)12/1(2
212
21
2
ppp
pp
pqzzN  

 ED
  
ŝǀƱřŹŚưưĩŢƤƟřƺƯŻřŶƘŝǀƶŤ Īƃżěơǈųřƾ ƲŤƟźĭŚŝƵŚĮƄƳřŵ
ŚƋŹƿƶƘƫŚƐƯŵŹřƹƶƯŚƳŢƯƾ ŶƳŶƃřŻřƪŞƣ .ŚƤƫƽ ŝǀƃƺƸƾ ŝƶŝǀƱřŹŚư
ml/kgì ƫŚſ ƩŚƯźƳ ƭźſǀ)  ơŚţř šŹřźů ƶūŹŵ Źŵ ƶĩ Ʋçç -çå 
 ƶūŹŵŤƳŚſƾ ŵřźĭŵƺŝ ƵŶƃ ƶŤƃřŵ ƶĮƳ( ƺŬţƿżƯƾ ŝ .Ŷƃǀƶŝ ƱřŹŚư
ƟŵŚƈţŹƺƏƾ ŶƴŝħƺƬŝƽ ƵŶƃƫŚſƩŚƯźƳƵƹźĭƶſƶŝǀ) Ʋæå ƯǀƬƾ 
ƫǀźŤŤěǀŶƿ) Ʋçê ƯǀƬƾ ƶŝƱōƮŬůƶĩƭźĭæå ƯǀƬƾ ƫǀƵŶƳŚſŹźŤ
Ưƾ ŵƺƃ) ƱƹŻŚŤƯřżĭŵƹ (æ/å ƯǀƬƾ ĩŹŵƭźĭǀƶŝƱōƮŬůƶĩƭźĭƺƬ
æå ƯǀƬƾ ƫǀ ƵŶƳŚſŹ źŤƯƾ ŵƺƃƀƤţ (ǀ ƮƯƾ ŶƳŶƃƹŹřŵ ƶſ źƷ .ƽ 
ŹŵƵŵŚƠŤſřŵŹƺƯĬƳźſ ŚƷƽ cc æåƿƆƈŴŤƯƹƵŶƃƵŵŚƯōƱŚƀĪ
ŝǀƃƺƸƾ ƩźŤƴĩƩƺŘƀƯŢŞŧƹ ƫŚŝƮŗǈƗǀƴƾ ƹŹřŵƕƺƳŻřƽ ŹżţƿƤƾ 
ŝǀ .ŢƃřŶƳƕǈƏřƱřŹŚư  
ŚƤƫřƽ ŝǀƃƺƸƾ ƁƹŹƶŝƵƹźĭƶſźƷƿƱŚƀĪŚŝŹżţƿƳŚŤƴƟƢǀƪ
µg/kgæ ţǀƴěƺŤŶſ ƩŚƿ Ʈmg/kg ê Źƺĩřźţō ƹƿ ƭƺmg/kg ê/å 
ŹřŸĭƶƫƺƫ Żřžěƹ ƵŶƃƕƹźƃƽ ŝ ƶƯřŵřƶƃřźţǀƃƺƸƾ  ŚŝŻƺƠƳřƿƱƺ
ƩƺƟƺěƹźěµg/kg/m æåå ƺƬŴƯ Śŝ ƵřźưƷŻŚĭƍƽ Ưŵƾ êåŶƇŹŵ 
ƀĩřǀƹƱĦêåŶƇŹŵ N2O ŢŞƀƳŚŝ)è ƶŝè (ŹřźƣźŝƯƾ ŵźĭƿŶřźŝ.ƽ 
Ƭƃ ƒƠůƾ ƳǈƌƗƾ ůřźū ƪưƗ ƩƺƏ Źŵƾ Źƺĩřźţōƿ ƭƺmg/kg 
çê/å Źżţƿŝ ƹ ƵŶƃ Ƣǀůřźū ƪưƗ ƩƺƏ Źŵ ƱřŹŚưƾ šŹƺƇ ƶŝ 
ƳŚĪƯǀĪƾ ƺƸţƿƶƯƾ ŶƳŶƃ.  
ŝ ŚƤƫřŻřžěǀƃƺƸƾŚƷƹŹřŵƽ ƺŬţƵƹźĭźƷƿżƯƾ ŵźĭƿŶ. řźŝƽ 
ưţŝƭŚǀƱřŹŚưŵźŤƯƺƯźţŻřƵŵŚƠŤſřŚŝƿŬǀƫŚŤƾ żĩźƯšŹřźůƶūŹŵƽ 
ţ ƵřŹ ŻřǀƳŚĜưǀŤſƺěšŹřźů ƶūŹŵ ƹĨƾ ěŢſƺě ƵřŹ ŻřǀƳŚƄƾ Źŵ 
ƭŚĮƴƷ ŵƹŹƹ ƶŝ ơŚƏř ƪưƗ  źƷƪƇřƺƟ ƶŝ ƹê ƣŵǀƶƤ ĭ ƵŻřŶƳřǀźƽ 
ŵźĭ ŢŞŧ ƹ ƵŶƃƿŶŵŚƤƯ ƹ Ƶƿ źŚěƿƶ řƽ ŚƤƫř Żř ŶƘŝ ƶƬƇŚƟǈŝƽ 
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ÐÎÎ  
ŝǀƃƺƸ ƾŚƸŤƳřƽ ůřźū ƪưƗƾ Ź ơŚƏř ƶŝ ŵƹŹƹ ŻřžěƿŹƹŚĪƽ ƹ
ŝũƹźųƭŚĮƴƷǀŹŻřŹŚưƿŹƹŚĪƽ řźŝƽ ƫŚƳōǀŢƟźĭŹřźƣƵŵŚƠŤſřŵŹƺƯż .
ƴĤưƷǀſ Ʊƺų ŹŚƄƟ ƲǀƫƺŤƀǀĨ ŵƿƫƺŤſŚǀŜƬƣ ƱŚŝźƋ ƹ Ĩ
ŝǀƳ ƱřŹŚưǀŚƤƫř Żř ŶƘŝ ƶƬƇŚƟǈŝ ŹƺĩŸƯ ŵŹřƺƯ ƹ ƵŶƃ ŢŞŧ żƽ 
ŝǀƃƺƸ ƾŚƸŤƳř Źŵƽ ůřźū ƪưƗƾ ŝ ŵƹŹƹ Żřžě ƹǀơŚƏř ƶŝ ŹŚư
ŹƿĪŹƹŚƽ ŝũƹźųƭŚĮƴƷŹŵƹǀŹŻřŹŚưƿŹƹŚĪƽ ľřŵŶŬƯ ĭƵŻřŶƳřǀźƽ ƹ
ŢŞŧƯƾ ŵźĭƿŶřźŝƽ ƯŚưţƾ ŝǀŹŹŵŢƯŚƣřšŶƯƩƺƏƱřŹŚưƿŹƹŚĪƽ 
ŵźĭŢŞŧƿŹŵƹƵŶƵƹźĭ ŚƷƽ ŚƤƯŵŹƺƯƞƬŤŴƯƿŢƟźĭŹřźƣƶƀ  
ƳƪưƗơŚƏřšŹřźůƶūŹŵǀŵŪƴſŚƯŵƵřŹŻřżƿŹřƺƽ ƵŶƃŢŞŧ
ůřźūƪưƗƱŚƯŻƭŚưţŹŵƹƾ ŝǀƲçç-çå ƶūŹŵŤƳŚſƾ ŵřźĭ ƒƠů
Ưƾ ŵźĭƿ ŶƴĤưƷǀƯŚưţƲƾ ŚƯƿƺŬţšŚƘƿżƽ ŝƶŝǀƳƱřŹŚưǀřŹŵżƿƲ 
ƶūŹŵ šŹřźů ŹřŵƶĮƳƽ Ưƾ ŶƳŶƃ.  
ſ Ʊƺų ŹŚƄƟ ŢƟř šŹƺƇ ŹŵǀƫƺŤƀǀ ĨƯ ƶŝǀƱřż çåŶƇŹŵ 
ŵŚƤƯŻřźŤưĩƿźŚěƿƶ řƽ řźŝƽ ŝǀŹƭźſƱřŹŚưƿšŹƺƇŹŵƹšŚŤĩǇźĮƴ
ƭƹżƫmgæå ŹŶƟřƿƺŬţƲƿżƯƾ Ŷƃ.  
 ŝǀŚưŹŹŵƱřŹƿŹƹŚĪƽ ƎſƺţźŞƃƺƷŽŚƴƃŹŚĩƽ ŵƁŻƺƯōƿƵŶ
ŹƩƺŘƀƯƿŹƹŚĪƽ ƹŹřŵƕƺƳŻřƶĩƽ ƺŬţƿżƽ ŝǀŢƃřŶƳƕǈƏřƱřŹŚư
ŶƴŝƶūŹŵƹŻźƫŻƹźŝźƔƳŻřƽ ſŹźŝŵŹƺƯƱōšŶƃƾ ƹƶŤƟźĭŹřźƣ
ŚŤƳƿŶƃŢŞŧŪ 
ŶƴŝƶūŹŵƽ ŻšŹƺƇƶŝŻźƫƿŢſřź :  
  
ǈƗƿƫŚŝƮǀƴƾ  ŻźƫƶūŹŵ  
ŻźƫƱƹŶŝ  
ŻƹźŝƿĨƿģŚƘƯŶƴǀŻŹŚƿź :  
PiloerectionŰƯơƹźƗƉŚŞƤƳřǀƐƾſǀŰƯŻƺƳŚǀƐƾ ŵƅŚųŢƬƗƱƹŶŝƿźĮƳǈƌƗšŚƋŚŞƤƳřƱƹŶŝŚƯřƾ 
ƵŶƷŚƄƯƪŝŚƣ   
ƶŝŵƹŶŰƯƵŶƷŚƄƯƪŝŚƣƉŚŞƤƳřƿšǈƌƗŻřƶŤſŵĨ  
ŝŹŵƵŶƷŚƄƯƪŝŚƣƉŚŞƤƳřǀŻřƂƿšǈƌƗŻřƵƹźĭĨ  
ƫŚƘƟǀƳǈƌƗŢƾ ƱŶŝƪĩŹŵŮƋřƹ  
å  
  
æ  
  
ç  
è  
é  
  
ƷƴĤưǀƕƺƸţŵƺūƹƲƿŝŹŵƙřźƠŤſřŚǀŹšŶƯŹŵƱřŹŚưƿŹƹŚĪƽ 
ƳǀŢŞŧƶŝ żƯƾ ſŹǀŶŶƃŻźƫ .ƿŚŝƪưƗ ŻřŶƘŝŶ mg çê ŶŤěƿƹƲ
ŚŝƪưƗŻřŶƘŝƙřźƠŤſřƹƕƺƸţ mgæåƺƬĩƺŤƯƿřźƯǀƱŚƯŹŵŶƯƾ Ŷƃ .  
ƬĩǀŹŚƯōŹřżƟřƭźƳŚŝšŚƗǈƏřƶƽ SPSS-16 ƹŢƀţ ŚƷƽ Chi-
square ƹANOVA ƫŚƳōŵŹƺƯǀŹřźƣż .ŶƴŤƟźĭåê/å P < ƾƴƘƯ Źřŵ 
ƤƬţƾ ŵźĭƿŶ  
  
ƿƶŤƟŚ ŚƷ 
 ƷƶƘƫŚƐƯƩƺƏŹŵǀŝĢǀŹŚưƽ ŵźĮƳũŹŚųƶƘƫŚƐƯŻřƿźƔƳŻř . Ŷ
Ʋſ ƀƴūǀŢ ůřźūƪưƗ ƕƺƳ ƾƪưƗšŶƯƩƺƏůřźū ƾƩƺƏ
šŶƯŝǀƃƺƸ ƾŹšŶƯƩƺƏƿŹƹŚĪƽ ƹ ƇƺƈųǀƫŚŝšŚǀƴƾ Śěƿƶ řƽ  )
żĩźƯšŹřźůƶūŹŵƽŤſƺěšŹřźůƶūŹŵƾſƱƺųŹŚƄƟǀƫƺŤǀĨ
ŵƹƿƫƺŤſŚǀĨƹ šƹŚƠţ (ŜƬƣƱŚŝźƋƾƴƘƯ Źřŵƽ ŝǀŝƲǀƶſŹŵƱřŹŚư
ŶƄƳƵŶƷŚƄƯƵƹźĭ )ê å/åp > ƵŹŚưƃƩƹŶū ) (æ ƹç(.  
Ɯţ ŶƳƹŹǀǀżĩźƯ šŹřźů ƶūŹŵ šřźƽ Ťſƺě ƹƾ ŝǀŹŵ ƱřŹŚư
 ƵŹŚưƃ ŹřŵƺưƳƿƶūŹŵ ŵŹƺƯ Źŵ ƶĩŢſř ƵŶƃ ƵŵřŵƱŚƄƳ ƹŵ ƹĨ
żĩźƯšŹřźůƽ  Źŵ ŚƯŵŢƟřŹŚƸģ źƷ Şŧ ƶƬůźƯƶŝŢŞƀƳ ƵŶƃŢ
ŵŚƤƯƿźŚěƿƶ řƽ řƶĩŶƃƵŶƷŚƄƯƿŶƃƩźŤƴĩƵƹźĭŹŵŚƯŵŢƟřƲƿŶ
ŵƵƹźĭƹŵŻřźţƿ) ƵŵƺŝźĮê å/åp <  (Źŵƹ ƵƹźĭŻŚŤƯřżĭŵƱƹŢŞƀƳ
Ƶƹźĭƶŝ ŶŤěƿƲŚƯŵŢƟřƽ żĩźƯƽ ŹŹŵƿŹƹŚĪƽ ƫƹƵŵƺŝźŤưĩƾ řƿƲ
šƹŚƠţƾƴƘƯ Źřŵ ưƳƾ ŶƃŚŝ )ê å/åp >ƵŹŚưƃŹřŵƺưƳ ) (æ (  
Źŵ ŵŹƺƯ ŹŵŤſƺěšŹřźů ƶūƾ ƳǀŚƯŵŢƟř Ƶƹźĭ ƶſ źƷ Źŵ ż
ŵŚƤƯ ƶŝŢŞƀƳƿ źŚěƿƶ řƽ  ƵŶƷŚƄƯ ƪůřźƯ ƭŚưţ ŹŵƯƾ Ŷƃ ř ƶĩƿƲ
ŶƃƩźŤƴĩƵƹźĭŹŵŚƯŵŢƟřƿŵƵƹźĭƹŵŻřźţŶƿ) ƵŵƺŝźĮê å/åp < (
Źŵƹ ƵƹźĭŻŚŤƯřżĭŵƱƹƵƹźĭƶŝŢŞƀƳ ŶŤěƿƲŚƯŵŢƟřƽ żĩźƯƽ Źŵ
ŹƿŹƹŚĪƽ ƫƹƵŵƺŝźŤưĩƾ řƿƲšƹŚƠţƾƴƘƯ řŵŹ ưƳƾ ŶƃŚŝ )ê å/åp > (
ƵŹŚưƃŹřŵƺưƳ )ç .(  
ſƱƺųŹŚƄƟǀƫƺŤƀǀŵƹĨƿƫƺŤſŚǀŝĨǀƵƹźĭƶſźƷŹŵƱřŹŚư
ŚƤƫřŻřŶƘŝƽ ŝǀƃƺƸƾ řżƟřƿƂƿƹƶŤƟŚůřźūšŶƯƩƺƏŹŵƾ ƹŹŶƳƹŹ
Ź Źŵ ƹ ƶŤƃřŵƂƷŚĩ ƶŝƿŹƹŚĪƽ ŞƀƳšŚŞŧƾ  ƱŚƄƳƯƾ ŵřŵƱŚŝźƋ .
ŝŜƬƣǀƳ ƱřŹŚưǀŚƤƫř ŻřžěƶƬƇŚƟǈŝ żƽ ŝǀƃƺƸƾ Źŵ Ƶƹźĭ ƶſ źƷ
řżƟřƿŗżūƂƾ ůřźūšŶƯ ƩƺƏ ŹŵžĜſ ƹ ƶŤƃřŵƾ Ź ƹƿŹƹŚĪƽ 
ƹŹ ŶƳƹŹƿƜţ .Ţſř ƶŤƃřŵ ƂƷŚĩ ƶǀǀŵŚƤƯ šřźƿƱƺų ŹŚƄƟ ź
ſǀƫƺŤƀǀĨ ŵƿƫƺŤſŚǀšŶƯƩƺƏŹŵŜƬƣƱŚŝźƋ ƹĨ ŝǀƃƺƸƾ ƹ 
ŹƿŹƹŚĪƽ ƶſŹŵ Ƶƹźĭ šƹŚƠţ ƾƴƘƯ Źřŵƽ Śŝ ) ŶƴŤƃřŶƳƮƷê å/åp>.(  
 Ư źƔƳ Żřǀƃ Żƹźŝ ƱřżǀŹƺƿĬƴƿƫ ŚƪưƗ Żř ŶƘŝ Żź Źŵ Ƶƹźĭ
ŻŚŤƯřżĭŵƱƹé ŝŻřźƠƳǀ) ƱřŹŚưæå ŹŹŵ ( %ƿŹƹŚĪƽ ŶƳŶƃŻźƫŹŚģŵ
ř ƶĩƿƯ ƲǀŚƤƯ Źŵ Ʊřżƿ Źŵ ƪưƗ Żř ŶƘŝ Żźƫ Żƹźŝ Śŝ ƶƀæî źƠƳ
ŤěƹƱƹŻŚŤƯřżĭŵšřźŧřƶƀƿŚƤƯǀƲƿŶ ěŹŵǀĮƄǀźƽ ...  ƳřŵƺƘƀƯźŤĩŵįŹŚƔŤ ƪƇř ŹŚĪưƷƹ 
 
ÐÎÏ  
)ê/éìŝ Żř (%ǀ ƹƩźŤƴĩ ƵƹźĭƱřŹŚưæê ŝ Żř źƠƳǀ )  ƱřŹŚưê/èì (  %
 ƵƹźĭěŶŤƿ šƹŚƠţ ƲƾƴƘƯ Źřŵƽ  ƱŚƄƳ řŹƯƾ ŶƷŵ )ååæ /å(p= 
Ŷū)ƵŹŚưƃƩƹè.(  
ŝŻřźƠƳƶſƎƤƟǀŹŵƱřŹŚưƹŵ ƩźŤƴĩƵƹźĭ ƹ ěŶŤƿƲƹƿĨ źƠƳ
ŝ ŻřǀƱƹŻŚŤƯřżĭŵ ƵƹźĭƱřŹŚưƶĩ ŶƳŶƃƪưƗ Żř ŶƘŝ ƕƺƸţ ŹŚģŵ Żř
ŹŚƯōźƔƳƽ ƝǈŤųř ƾƴƘƯ Źřŵƽ ŶƴŤƃřŶƳƮƷŚŝ) êé/å p= (ƴĤưƷǀƲ 
ŹŵƪưƗ Żř ŶƘŝ ƙřźƠŤſř ƹŵ ŝǀ) ŹŚưê Ƶƹźĭ (%ŶŤěƿƲ  ƹƿŝĨǀŹŚư
)ê/ç Ƶƹźĭ (%ƩźŤƴĩ ƹ ƱƹŻŚŤƯřżĭŵ Ŷƃ ƵŶƷŚƄƯ ƶĩ Żƹźŝ źƔƳ Żř
Ƴ ƪưƗ Żř ŶƘŝ ƙřźƠŤſřǀŝ ƝǈŤųř żǀ ƲƵƹźĭ ŚƷ ƾƴƘƯ Źřŵ ŵƺŞƳ
)ìì/åp=.(  
ůřźūƪưƗƩƺƏŹŵƾ řźŝƽ ƿĪƾ ŝŻřǀƹƩźŤƴĩƵƹźĭƱřŹŚưƿĪƾ 
ŝ ŻřǀŶŤě Ƶƹźĭ ƱřŹŚưƿƲ mgæå ŹŶƟřƿ ƲŢƬƗ ƶŝ Ʊƺų ŹŚƄƟ ŢƟř
ŹżţƿŶƃƢ  
  
ƵŹŚưƃƩƹŶū)æ(: ŚƤƯƿŝƶƀǀŚưƲſźƔƳŻřƵƹźĭƶſƱřŹƀƴūǀŢƩƺƏŝšŶƯǀƃƺƸƾ ƹůřźūƾ ŹƹƿŹƹŚĪƽ ůřźūƪưƗƕƺƳƹƾ  
   ƩźŤƴĩƵƹźĭ   ƵƹźĭƱƹŻŚŤƯřżĭŵ   ƲƿŶŤěƵƹźĭ  P value  
   N = 40    N = 40    N = 40  
( ƩŚſ )Ʋſ  îî/æì±îç/éå   çå/æë±èè/éå    í/ê±å/èë  ëë/å  
ƀƴūǀ (ŵźƯƱŻ) Ţ   æî/çæ    çå/çå   çí/æç   åí/å  
ŝšŶƯƩƺƏǀƃƺƸƾ ƣŵ)ǀƶƤ   æë/éê±é/îç   ëæ/èæ±éì/ìì  éç/èå±è/ìê  åìì/å  
ůřźūšŶƯƩƺƏƾƣŵ)ǀƶƤ   çì/èë±ëë   èì/çí±ê/êê    íí/çë±æç/êé  æî/å  
ŹšŶƯƩƺƏƿŹƹŚĪƽƣŵ)ǀ (ƶƤ   èè/çé±èé/êë    æç/çë±çç/éí    æì/çî±íì/éî  éì/å  
ůřźūƪưƗƕƺƳƾ         çê/å  
ůřźūƾ ƯƺưƗƾ (%)   çê)ê/ëç (%   çë)ëê (%   èç)íå(%    
ŶěƺţŹřƽ (%)   ê)ê/æç (%   í)çå (%   è)ê/ì(%    
ENT  (%)   æå)çê (%   ë)æê (%   ê)ê/æç(%  
ŵŚƤƯƿƯšŹƺƇƶŝźǀĮƳŚǀƲ± ƘƯƝřźŰƳřǀŝŹŚǀƱŚƵŶƃ ŶƳř.  
  
ƵŹŚưƃƩƹŶū)ç(: ŚƤƯƿŝƶƀǀƇƺƈųźƔƳŻřƵƹźĭƶſƱřŹŚưǀƫŚŝšŚǀƴƾ Śěƿƶ řƽ  
  ƩźŤƴĩƵƹźĭ   ƵƹźĭƱƹŻŚŤƯřżĭŵ   ƲƿŶŤěƵƹźĭ   P value   
   N = 40    N = 40    N = 40   
ƶūŹŵšŹřźů ƽżĩźƯ(c.    êî/å±èê/èì   éè/å±èî/èì    é/å±èë/èì  îç/å  
) ƾŤſƺěšŹřźůƶūŹŵ(c.  êæ/å±åê/èì   éè/å±íî/èë   éç/å±îì/èë  çì/å  
ĨǀƫƺŤƀǀſƱƺųŹŚƄƟmm hg(  éç/æê±æç/æèê  ëî/æë±æç/æèæ  êì/æé ±çç/æçî  çç/å  
ŹŚƄƟ) ĨǀƫƺŤſŚƿŵƱƺųmm hg(  çé/æç±èì/íæ  îç/æç±ëç/íæ   é/î±ìí/ëç   éé/å  
ƶƤǀƣŵŹŵƱŚŝźƋŜƬƣƱŚŝźƋ  î/æì±èì/íè  ëê/æë±îì/íí  ê/æê±ê/íé   çí/å  
ŵŚƤƯƿƯšŹƺƇƶŝźǀĮƳŚǀƲ ±ƘƯƝřźŰƳřǀŝŹŚǀƱŚƵŶƃ ŶƳř  
  
ƵŹŚưƃƩƹŶū)è(: ŚƤƯƿƶƀ ŻźƫŻƹźŝƙřźƠŤſřƹƕƺƸţ ŹŵŝǀƵƹźĭƶſƱřŹŚưŻřŶƘŝ ůřźūƪưƗƾ  
   ƩźŤƴĩƵƹźĭ   ƵƹźĭƱƹŻŚŤƯřżĭŵ  ƲƿŶŤěƵƹźĭ   P value    
   N = 40    N = 40   N = 40  
(%)Żźƫ    æî)ê/éì(%   é)æå(%   æê)ê/èì(%  ååæ/å  
(%)ƕƺƸţ.   è)ê/ì(   æ)ê/ç(%   è)ê/ì(%  êé/å  
 (%)ƙřźƠŤſř   æ)ê/ç(%  æ)ê/ç(%   ç)ê(%  ìì/å  
 
ƶǀƯƹŹřƾĪƃżěƶƬŬƯ  ƵŹƹŵçéƵŹŚưƃêŵřŵźƯæèîç 
  
ÐÎÐ  
 
ƵŹŚưƃƪĪƃ)æ(: ƜţŹřŵƺưƳǀǀūŹŵšřźżĩźƯšŹřźůƶƽ ƏŹŵƾ ŝƪůřźƯǀƃƺƸƾ ŹƹƿŹƹŚĪƽ  
 
) ƵŹŚưƃƪĪƃç:( ƜţŹřŵƺưƳǀǀŤſƺěšŹřźůƶūŹŵšřźƾ ƏŹŵƾ ŝƪůřźƯǀƸƃƺƾ ŹƹƿŹƹŚĪƽ 
ŤěƹƱƹŻŚŤƯřżĭŵšřźŧřƶƀƿŚƤƯǀƲƿŶ ěŹŵǀĮƄǀźƽ ...  ƳřŵƺƘƀƯźŤĩŵįŹŚƔŤ ƪƇř ŹŚĪưƷƹ 
 
ÐÎÑ  
ŦŰŝ   
ěǀĮƄǀźƽ  ƹůřźūƪưƗ ŻřŶƘŝ ŻźƫƱŚƯŹŵƾ ưƸƯŢưƀƣƾ Żř
ŝŢŞƣřźƯǀůřźūƪưƗŻřŶƘŝŹŚưƾ ĪƄţ řŹǀƪƯƾ ŶƷŵ ƲĪưƯƱƺģ
ŢſřſōǀŜ ŚƷƽ ŶƃƿŶƽ ŧřźŝźŰţźƿţŚĜưſĨǀĨřżƟřƿƝźƈƯƂ
ƀĩřǀƹƱĦƿřżƟřŚƿƫƺţƂǀŵŶƽ ƀĩřǀŝŹŵƲŝźĩŶǀřŹŚưƿŵƺƃŵŚŬ  
ř Źŵƿ ƶĩ ƶƘƫŚƐƯ ƲƹŹ źŝƽ ŝǀŶƳŚĩ ƱřŹŚưƿůřźū ƪưƗ Ŷƾ 
ŝŚŴŤƳřƾ ŝ ŢŰţǀƃƺƸƾ ƯƺưƗƾ Ŷƃ ƭŚŬƳř ŚƷƹŹřŵ Żřƽ ŤěǀŶƿƲ
ŵźĭƵŵŚƠŤſřŚưƳƹŹřŵƹƱƹŻŚŤƯřżĭŵƿšřźŧřƹŶƱō ŚƷ ěŹŵǀĮƄǀźƽ ƹ
ŤƴĩſŹźŝ ŵŹƺƯ ƪưƗ Żřžě Żźƫ Ʃźƾ ŢƟźĭ ŹřźƣƳŚĪƯ ƶģźĭřǀƮƀ
ƣŵǀƢ ŧŐţǀź ŶŤěƿƲľǈƯŚĩ ƳƆŴƄƯǀƫƹŢƀƾ ř ľǇŚưŤůřƿŻř ƹŹřŵƲ
źƏƿŧŐţ ƢǀƤŤƀƯ źǀƹŹ źŝ Ʈƽ Ɣƴţ żĩźƯǀ żƜƯ šŹřźů ƶūŹŵ ƮƿŚ
ĭǀƵŶƳź ŚƷƽ  ƪưƗ ŹŶŴƯƯƾ Ŷƴĩ)ë(  ƱƹŻŚŤƯřżĭŵƯƾ ŶƳřƺţ ƝǈŤųř
ŝǀżĩźƯšŹřźůƶūŹŵƲƽ ŰƯƹǀƐƾ řřŹźƏŻƿŧŐţƢǀŝŚƸŤƫřŶƋźƾ ƹ
ƊŞƤƴƯƱŶƃŵřŻō ŹŚƸƯƵŶƴƴĩ ŚƷƽ ƣƹźƗƾ ſƹǀĩƺŤǀƲ ŚƷƽ řŻŜţ
ŶƷŵƂƷŚĩì.(   
ƯǀŶƷŚƃƵƹźĭŹŵŻźƫŻƹźŝƱřżê/éì ƫŚůŹŵŵƺŝŶƇŹŵƾ Źŵƶĩ
ř ƱƹŻŚŤƯřżĭŵ ƵƹźĭƿƯ Ʋǀ ƶŝ Ʊřżæå Ťě Ƶƹźĭ Źŵ ƹ ŶƇŹŵǀŶƿƶŝ Ʋ
ê/èì ƂƷŚĩ ŶƇŹŵƿƴģ řŸƫ .ŢƟŚǀ ƲƯƾ Ʊřƺţ ƶĩ ŵƺưƳ ƍŚŞƴŤſř
Ťě Żř ƵŵŚƠŤſřǀŶƿŚě Żř ƪŞƣ Ʋƿůřźū ƪưƗ ƱŚƾ ƯǀřŹ Żźƫ Żƹźŝ Ʊřż
ŶƷŚƃƵƹźĭƶŝŢŞƀƳŹƺƏƶŝ ƾƴƘƯ Źřŵƽ ƂƷŚĩƯƾ ŶƷŵƴĤưƷ .ǀƲ
ƳƱƹŻŚŤƯřżĭŵŻřƵŵŚƠŤſřǀżƯƾ ŶƳřƺţ ƯǀŤůřŹŻźƫŻƹźŝƱřżƾ ŝǀŻřźŤƄ
ŤěǀŶƿŹŚƯōźƔƳŻř .ŶƷŵƂƷŚĩƲƽ ƳǀƝǈŤųřżƾƴƘƯ Źřŵƽ ŝǀƵƹźĭƲ 
ŤěƹƱƹŻŚŤƯřżĭŵǀŶƿ .ŢƃřŵŵƺūƹƲ  
ŹŵƶƘƫŚƐƯ řƽ ƩŚſŹŵæîîí ŤƳǀƱƹŻŚŤƯřżĭŵƶĩŶƃƶŤƟźĭƶŬ
ƯƶŝǀƱřżmg/kg ë/å ŝŌŚƤƫřŻřƪŞƣǀƃƺƸƾ Ưƾ ŶƳřƺţ  řŹŻźƫŻƹźŝƶŝ
ŹƺƏ Ƹūƺţ ƪŝŚƣƾ ) ŶƷŵƂƷŚĩæ/æè ŚƤƯ Źŵ ŶƇŹŵƿ Śŝ ƶƀè/èè 
ŶƷŚƃƵƹźĭŶƇŹŵ)ê(.  
ŹŵƶƘƫŚƐƯ řƽ ƩŚſŹŵçååè ƶĩƹŹźŝƽ ŝǀůřźūŢŰţƱřŹŚưƾ 
ƺƘţƿŹŵ ƊƿŢƟźĭ šŹƺƇ ŜƬƣ ƶĤ)í( ě ƶĩ Ŷƃ ƆŴƄƯǀƂ
ƳŚƯŹŵƾ  Żƹŵ ŚŝƱƹŻŚŤƯřżĭŵ Śŝmgæåå Żřžě Żźƫ ŻƹźŝƂƷŚĩƶŝ
ŵƺŞƸŝ ƵŹƹŵƱŵźĩ ƵŚţƺĩ ƹƪưƗƽ  źŬƴƯƪưƗ ŻřžěƯƾ ŵƺƃŹŵ .
ƳźƋŚůƶƘƫŚƐƯǀƀŝŻƹŵŻřƶĩżǀřƮĩŹŚƿŶƃƵŵŚƠŤſřƹŹřŵƲŚŤƳƿŪ
ƸŝŚƄƯƾ ŶƯōŢſŶŝř ƹƿƺƯŜƬƐƯƲƿřŶƿŻřƵŵŚƠŤſřŚŝƶĩŢſřƲ
 Żƹŵmg/kgæ/å  Żźƫ ŻƹźŝƂƷŚĩ źŝ ƵƹǈƗƱƹŻŚŤƯřżĭŵƯƾ Ʊřƺţ Żř
ŞƳŚūƉŹřƺƗƾ řƿŚƷŻƹŵŹŵƹŹřŵƲƽ ƳźţǇŚŝǀŵźĩśŚƴŤūřż  
 ŹŵƶƘƫŚƐƯ řƽ ŹŚƔŤƳř źŤĩŵ Ǝſƺţ ƶĩƽ ƭŚŬƳř ƱřŹŚĪưƷ ƹ
ŢƟźĭ)î( řźŝƽ ŝǀƩƹřƵƹźĭŹŵƱřŹŚưé ƯǀƬƾ źŤƀƳřŶƳřƭźĭƱƹŹŵ
 ƭƹŵ Ƶƹźĭåé ƯǀƬƾ ĩ źŝ ƭźĭǀŶŤě ƭźĭƺƬƿ ƭƺſ Ƶƹźĭ Źŵ ƹ ƲƿŚ
ƩźŤƴĩç ſƾ ſƾ ƫŚſƩŚƯźƳƭźſǀƺŬţƲƿŵźĭżƿŻřŶƘŝŻźƫƶĩŶ
ŹŵƪưƗè/æèŶƇŹŵ)é źƠƳ ƱƹźŤƀƳřŶƳř Ƶƹźĭ ŻřƹçåŶƇŹŵ)ë  (źƠƳ
ŶŤě Ƶƹźĭ Żřƿŵźĭ ƵŶƷŚƄƯ ƲƿŶ  ŹƺƏ ƶŝ ƶĩƾƴƘƯ Źřŵƽ ƶŝŢŞƀƳ
 ƶĩ ƩźŤƴĩ ƵƹźĭêåŶƇŹŵ )æê ŝ Żř (źƠƳǀŶƳŶƃ Żźƫ ŹŚģŵ ƱřŹŚư
ƱŚƄƳƂƷŚĩƯƾ ŵřŵ.  
 ŹŵƶƘƫŚƐƯ řƽ  ƩŚſ Źŵæîîì ŧŐţǀź ŤěǀŶƿ)  Ʋmg/kg è/åƹ (
ƳƺƬĩǀŶƿ)  ƲPg/kg ç( ůřźū ƪưƗ Żř žě Żźƫ źŝƾ ƀĩŻŹǀƱƺ
ŵƿŚƤƯŶƷŚƃƵƹźĭŚŝƵźƸƯĨƀƿƃƹŶƃƶƀǀŹŵƪưƗŻřžěŻźƫƕƺ
ƳƺƬĩƵƹźĭǀŶƿƲê ŶƇŹŵŹŵ ƹ Ťě ƵƹźĭǀŶƿƲçê ŝŶƇŹŵř ƹŵƺƿƲ
ƯǀŚƤƯ ŹŵƱřżƿ)  ŶƷŚƃ Ƶƹźĭ Śŝ ƶƀêê (%ŹƺƏƶŝ ƾƴƘƯ Źřŵƽ źŤưĩ
ŵƺŝ)æå(.  
 ƄŴŝźŧřƾ ŤěǀŶƿźƋŚůƶƘƫŚƐƯŹŵƪưƗŻřžěŻźƫƂƷŚĩŹŵƲ
ƳǀŢſřƵŶƃƵŶƷŚƄƯż  
ƋźƟźŤĩŵƶƘƫŚƐƯŹŵƾ )ææ(ƶĩšŹƺƇƶŝ ƹƾƴǀƫŚŝƾƿŚƯŻōŹŚƧ
ƽƹŹźŝŹƺƧƶƿƺſƹŵçêå ƾƴſƵŵƹŶŰƯŹŵƱřŹŚưǀŝŻřźƠƳëå -çå 
ŽǈƧƹ (ŵźƯ ƹƱŻ)  ƩŚſƟǀżƿĪƾ æ  ƹç )II  ƹASA class  I (
ŶƃƭŚŬƳř ƺǀŤƨƫřƾůřźūŻřƪŞƣƱřŹŚưǀŝšŹƺƇƶŝ ƹŵƶŝƾƟŵŚƈţ
) ƱƹŻŚŤƯřżĭŵƵƹźĭmg/kg çê/å  (ƾƃƺƸǀŝ ŚƤƫř ŻřƪŞƣƱƹŻŚŤƯřżĭŵ
ƺŞſǈě Śŝ ƶƀƿŚƤƯ Źŵ .ŶƳŶƃ ƮǀƀƤţ ƺŞſǈě Ƶƹźĭ ƹ ƱƹŻŚŤƯřżĭŵ
ưƗ Żřžě Żźƫ Żƹźŝ ƱřżǀƯ)  ŵřŵƂƷŚƧ řŹ ƪéåŚŝ ƶƀƿŚƤƯ Źŵ %
%ì/æë)  (P>ååæ/åżƿƺŬţ ƶƧ ŵřŵƱŚƄƳ ƶƘƫŚƐƯƲƿř ƶŬǀŤƳ Źŵ .(
ƪưƗ Żřžě Żźƫ ŻƹźŝƂƷŚƧ ŹŵƾƃƺƸǀŝ ŚƤƫř ŻřƪŞƣƱƹŻŚŤƯřżĭŵ
ŢſřźŧƺƯƽŹƹŚƨƿŹŹŵƾůřźū  
ƴĤưƷǀ Źŵ ƲƶƘƫŚƐƯ ƽ ŻƹŹƺƳ źŤĩŵƽ ƳǀŚ)æç( Ʀƿ Źŵ ƶĩ
ŹƺƧƺſƹŵƾƴǀƫŚŝƾƿŚƯŻōŹŚƧƦƿŚưǀŝŶƇƾƨƿżǀƟŢǀƘƋƹŚŝŹI ƹII 
 ƾƴſ ƵŵƹŶŰƯ Źŵêå-çå ƩŚſ ƶƫƺƧ ƾůřźū ƪưƗ ŶƿŶƳŚƧ ƶƧ
ƾŝŢŰţƾƯƺŤƨŤƀǀſŶƳŵƺŝƾƯƺưƗƾƃƺƷƾŝŌŚƤƫřŻřƪŞƣƾƃƺƷ
šŹƺƇ ƶŝ  ƽŶƿŹƹ ƱƹŻŚŤƯřżĭŵ) ƶƘƫŚƐƯ Ƶƹźĭ ƹŵ ƶŝ ƾƟŵŚƈţæê 
ŶƳŶƃ ƮǀƀƤţ (ŚưƳƹŹřŵ) ƩźŤƴƧ ƹ (ƭźĭƺƬǀƧƭźĭƹźƨǀƯ Żƹźŝ 
ĬƴƿŹƺǀƃšŹƺƇƶŝ ƘƯƾƴƵƹźĭƶŝŢŞƀƳƱƹŻŚŤƯřżĭŵƵƹźĭŹŵƽŹřŵ
ƺŞſǈěŚěǀƿƲ źţ ) .ŵƺŝì/æíƪŝŚƤƯŹŵ %èëƹ %ååî/åP=(  
ŧŐţǀź ůřźū ƪưƗ Żř žě Żźƫ ƂƷŚĩ Źŵ ƱƹŻŚŤƯřżĭŵƾ Źŵ
ŚƤƯƿŹŵƺŞſǈěŚŝƶƀƶƘƫŚƐƯ ƽ ƳźƋŚůǀŢſřƵŶƃƵŶƷŚƄƯż  
Ư ĬƳźƃƺų ƶƘƫŚƐƯ Źŵǀ ŶƷŚƃ Ƶƹźĭ Źŵ Żźƫ Żƹźŝ Ʊřżé/éì 
ů Źŵ ŵƺŝ ŶƇŹŵƫŚƾ ř ƱƹŻŚŤƯřżĭŵ Ƶƹźĭ Źŵ ƶĩƿƯƲǀ ƶŝƱřżé/æí 
ŤěƵƹźĭŹŵƹŶƇŹŵǀŶƿƶŝƲî/ì ƂƷŚĩŶƇŹŵƿŢƟŚ)æè(Ɲǈųźŝ .
řƿƪưƗ Żřžě ŻźƫƂƷŚĩ ŹŵƱƹŻŚŤƯřżĭŵ źŧř źƋŚů ƶƘƫŚƐƯ ŹŵƲ
ůřźūƾ Ťě Ƶƹźĭ ŻřǀŶƿŢſř Ƶŵƺŝ źŤƸŝŶƷŚƃ Ƶƹźĭ ƹƲ ŚƃƿŢƬƗŶ
řƿůřźū ƪưƗšŶƯ ƩƺƏ Ʊŵƺŝ ƵŚţƺĩšƹŚƠţ Ʋƾ  ƹƿŚ źŤưĩŢƟř
ŝšŹřźůƶūŹŵǀƭźĭŢƬƗƶŝ ŚƯƶƘƫŚƐƯŹŵƱřŹŚưƶĮƳ ƲŤƃřŵ ƶūŹŵ
ŚƯƹơŚƏřšŹřźůƿƺŬţšŚƘƿżƽ ŢſřƵŵƺŝ  
ƶǀƯƹŹřƾĪƃżěƶƬŬƯ  ƵŹƹŵçéƵŹŚưƃêŵřŵźƯæèîç 
  
ÐÎÒ  
ŚƷƹŹřŵŻřƶŝŚƄƯšŚƘƫŚƐƯŹŵƽ ŵƿźĮƽ řźŝƽ ŻřŶƘŝŻźƫƂƷŚĩ
źŨĩřƶĩƵŶƃƵŵŚƠŤſřƪưƗƿŢƱō ŚƷ řŦƗŚŝƿƠƬŤŴƯšǈĪƄƯŵŚŬƾ 
řźŝƽ ŝǀƱřŹŚưƯƾ ŶƳƺƃ.  
ƳƺƬĩǀŶƿ ŵƺūƹ Śŝ ƲƯ Źŵ ƂƷŚĩǀƪưƗ Żř ŶƘŝ Żźƫ Żƹźŝ Ʊřż
Ưƾ ŶƳřƺţ ĭŵƺƫōśřƺųƹƱƺųŹŚƄƟŢƟřŚŝƾ ŻŹŚŝƽ ŶƃŚŝƵřźưƷ)æé(.  
ƱřƺƴƗƶŝƩƹŵŚƯřźţƿƹŹřŵĨƽ ƛŵŹŵŶƋǀŹŚƸƯŵƺūƹŚŝŹŶŴƯź
 ƪưƗ Żř ŶƘŝ ŻźƫƯƾ ŶƳřƺţ źƘţƂƷŚĩ ŦƗŚŝƿƢ ƣƹźƗƉŚŞƤƳřƾ ƹ
ŵŵźĭŻźƫƶƳŚŤſō)æê(.  
 ƱřƺƴƗ ƶŝ ƭřźěřżĭŵƿƜƯ ħźŰƯĨżƽ Żř ŶƘŝ Żźƫ ŹŚƸƯ ŦƗŚŝ
ƫƹƵŶƃƪưƗƾ ŵƺưƷšřźŧřƿƯŚƴǀŻŹŚŝĨƽ ƹŹƽ ŝǀŵŹřŵƱřŹŚư)æë( .  
ƟǀŤſƹżǀưĮǀƱřƺƴƗƶŝƲƿƹŹřŵĨƽ ŤƳōƾ ƫƺĩǀřŚŝŻřźŤſřƲƿƶĪƴ
ŧŐţǀź ƸūƺţƪŝŚƣƾ ƂƷŚĩŹŵ ƫƹŵŹřŵƪưƗŻřŶƘŝŻźƫƾ ŜƬƣƱŚŝźƋ
řżƟř řŹ Ʊƺų ŹŚƄƟ ƹƿŝ Źŵ ľŚƇƺƈŴƯ ƹ ƵŵřŵƂǀŚſŹŚƳ Śŝ ƱřŹŚưƾƿ 
źƳƹźĩơƹźƗƽ Ưƾ ŶƳřƺţ ŶƃŚŝħŚƳźƐų ƴĤưƷǀřƲƿƹƕƺƸţ ƹŹřŵƲ
ƳřŹƪưƗŻřŶƘŝƙřźƠŤſřǀřżƟřżƿƂƯƾ ŶƷŵ)æì(.  
ŶŤěƶģźĭřƿŵŚƤƯŚŝƲƿźƽ ěŹŵƶĩǀĮƄǀźƽ ƿŻřŶƘŝŻźƫƱŚƯŹŵŚ
 ƵŵŚƠŤſř ƪưƗƯƾ ŵƺƃ ŞƬƣ šřźŧř šŹŶƳ ƶŝƾ ƣƹźƗ ƹƾ ŻŹŚŝƽ ŵŹřŵ
ƫƹƾ ŶŤěƿŚſ ƹ ƲƿŚƷƹŹřŵ źƽ  ŹŶŴƯšŹƺƇ ƶŝ ŝřŹřŵ ƵƺƤƫŚƽ źƐų
řƿƀƠƴţƩǈŤųřŵŚŬƾ ŝŹŵǀŶƴŤƀƷƱřŹŚưůŹŵźĭřƅƺƈųƶŝǀƲ
ůřźūƪưƗƾ ŹżţƿŶƳƺƃƢ)æí(.  
  
ŤƳǀĭƶŬǀźƽ  
ř ƶŝ ƶūƺţ ŚŝƿŹżţ ƶĪƴƿŚƤƫř Żř žě ƱƹŻŚŤƯřżĭŵ Ƣƽ ŝǀƃƺƸƾ 
ƯŢſřƶŤƀƳřƺţǀŻř řŹƪưƗŻřŶƘŝŻźƫƱřżê/éìŶƇŹŵ ƶŝæåŶƇŹŵ 
ŹřƺƗŵƺūƹƭŶƗƶŝƶūƺţŚŝƹŶƷŵƂƷŚĩŵƺưƷƉƿƯŚƴǀƂƷŚĩƹĨ
ř Żř ƵŵŚƠŤſř Źŵ ƪưƗ Żř ŶƘŝ ƙřźƠŤſř ƹ ƕƺƸţƿƹŹřŵƲƯ ƾ Ʊřƺţ Żř
ƺŬţƿŚƤƫřŻřžěƱƹŻŚŤƯřżĭŵżƽ ŝǀƃƺƸƾ ŚūƱřƺƴƗƶŝƿżĮƿƴƾ řźŝƽ 
ƺŬţƿŶŤěżƿěƩƹřŶŤƯƁƹŹƱřƺƴƗƶŝ) ƲǀĮƄǀźƽ ŻřŶƘŝŻźƫƱŚƯŹŵƹ
ľŚƇƺƈŴƯ (ƪưƗ ŝŹŵǀŵƺưƷšŚŞŧƭŶƗŹŚģŵƱřŹŚưƿƯŚƴǀƵŵŚƠŤſřĨ 
ŵźĩ 
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Abstract 
Background & Aims: Post-operative shivering is very common and it is usually followed by many 
problems such as an increase in oxygen consumption, blood pressure, intracranial and intraocular 
pressure, and post-operation pain. Therefore, it is very important to prevent shivering especially in the 
elderly and ischemic heart disease patients. The goal of this study was comparing the effect of 
Pethidine (Meperidine), Dexamethasone, and Placebo in prevention of shivering. 
Materials & Methods: This double blind clinical trial study was carried out on 120 patients who were 
candidates for surgery under general anesthesia.The patients were randomly divided into three groups 
including those who received placebo (a) Dexamethasone (b) and Pethidine (c). Induction and 
maintenance of anesthesia for all patients were similar. Central and peripheral temperature of patients 
was measured every 5 minute interval. After induction saline normal, Dexamethasone and Pethidine 
were respectively injected to groups a,  b,  and c.  In recovery,  all  patients  were controlled for  visible  
shivering: The data were statistically analyzed by SPSS software and ANOVA and chi square tests. 
Results: There were no significant differences among three mentioned groups regarding of gender, 
age, duration of surgery, and recovery time.  Nineteen cases (47.5%) in group a had post-operative 
shivering. Whereas, in group b only 4 cases (10%) had shivering and the difference between 2 groups 
was significant (P value = 0.001). Also in group c, 15 cases (37.5%) had shivering that the difference 
with placebo group was significant (P value = 0.08). 
Conclusion: The present study showed that pethidine and dexamethasone are effective drugs for 
preventing post-operative shivering in elective surgery. And the effect of dexamethasone in preventing 
the post-operative shivering is better than Pethidine. Dexamethasone can be administered after 
induction of anesthesia as an alternative to administration of Pethidine (as a common method of 
prevention and treatment of postoperative shivering) particularly in patients with hemodynamic 
instability. 
Keywords: Surgery, General anesthesia, Shivering, Dexamethasone, Pethidine 
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